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*  顁鞍郦腆膧186-0004 鎌讞鍳趑鞧蹳銆艑腼艐  裪讴釥詷豯跏貤讆辊  譧貴銼譂,  










躄苌ꊃ綃讃亃墔梍鶘徍쒌龏?岁 70 鑎釣鍝覻顟醈苌譁貋腜腜 (2001 鑎 7 貎,
腷豯跏貤讆腸釦 52 說釦 3 趆)(裈覺腁譧貴(2001))苉野芷苩钽顟芪腁跅诟腁込银讧躁苦苨腷譇

























2.  腵裙苈苩迁铯酉釰苌覺苅苌荽莋荎荘苌諮陻鋨鞝腶跄顟 
趡腁詥顊鎭軒苌迁铯軹靶論邔芪腁賂腘苉裙苈苨芤苩荴荈莓荭荃荽莓豯跏軐觯苰赬
芦苩腂() L A B , , 苅荴荈莓荭荃荽莓豯跏里豮苰镜芵腁芻苪芼苪腁B 苍铱閉腁铱荛莍苌 m n× 豞
蹙软赳韱腁 A苍铱閉腁铱荛莍苌 m n × 豞鎊鏼赳韱苅腁L 苍1 m × 豞苌顊鎭鎊鏼荸荎荧莋苅芻





顊鎭軒苌荞荃荶苌轗趇苰腁 N 苅镜芵腁芻苌裪铊鍉苈靶酦苰 N ν ∈ 苅镜芷花苆苉芵苦芤腂芵
芽芪苁苄腁 覿詩
n p + ∈R 苉野芷苩荞荃荶ν 顊鎭軒艐賂遬芪躝苂迁铯軹靶荸荎荧莋苍 () dp
ν 苅
镜芷花苆芪苅芫苩腂花苌苆芫腁詥荞荃荶苉論芵苄 ( ) 1 pd p
ν ⋅ = 芪邬鞧芵苄芢苩腂芳苧苉腁
趡腁詥蹙识赈鋶i 苉苦苩荞荃荶ν 顊鎭軒芽芿苌賙靰顊鎭韊苰 ii Lx
ν 苅镜芷苆芷苪苎腁顊鎭軒詋
讉酓里苅苌閽诏鍉迁铯軹靶荸荎荧莋苍腁 

























ν 苍 1 m× 豞苌铱閉荸荎荧莋苅芠苨腁花苪苍荞荃荶ν 顊鎭
軒芽芿苌邶蹙誈鎮邅辀苰譌轱芷苩苠苌苅芠苩腂花花苅腁 ( ) ( ) ;1
N pd p x
ν
ν∈ ⋅ = 芪邬鞧芷苩躖
苉銍裓芹苦腂 
  趡腁 覿詩荸荎荧莋苌轗趇苰 1 n− 躟貳鉐里
1 n− ∆ 苅镜芷躖苉芵苦芤腂 苜芽腁 荞荃荶ν 顊
鎭軒芽芿苌跅釥賀讟讋观鑜苈顊鎭韊腁 苂苜苨荞荃荶ν 顊鎭軒芽芿苌顊鎭閊醶韊苌軐觯酓里苉




∈ = ∑ 苆苈苩腂趡腁 ( ) { }








νν ν + ≡ ∈≤ XR  

















1 * m xL x F ν
−
+ ≡∈ ≤ XR  
苅鋨譠芳苪苩腂跅賣苉腁邶蹙譚轰里豮( ) L A B , , 苉論芵苄腁裈覺苌覼鋨苰鉵芭躖苆芷苩腆 
 
覼鋨 1: 较蹙软观鑜述貏芪隞芽芳苪苄芢苩腆 
m x + ∃∈ R   .. st   BxA x > . 
 
裈迣苌郝鋨苌覺苅腁艐苂苌荴荈莓荭荃荽莓豯跏諂讫芪莊荘荧 
()( ) ( ) () ( ) () ,, ;; ;
N N BAL N F d
ν
ν ν ν
∈ ∈ ⋅  
苉苦苁苄鋨苟苧苪苩腂芻苌苆芫腁荴荈莓荭荃荽莓豯跏里豮苌诏郄邬銷觰苍裈覺苌述貏苰隞





















pB x pA L x








 ≤+ + 
 =+ + 












鋨鞝 1腆覼鋨 1 苰隞芽芷荴荈莓荭荃荽莓豯跏里豮 ()( ) ( ) () () ( ) ,, ;; ;
N N BAL N F d
ν
ν ν ν
∈ ∈ ⋅ 苉
芨芢苄腁诏郄邬銷觰芪醶距芷苩腂 
 
迣譌苌鋨鞝 1 苦苨腁 述貏(1)腠(4)躮苰隞芽芷 ( ) ( ) ()

















































鋨鞝 2 (裙苈苩迁铯軹靶苌覺苅苌裪铊覻芳苪芽荽莋荎荘苌諮陻鋨鞝  (譧貴(1992))) 腆 豯跏芪
荴荈莓荭荃荽莓诏郄邬銷觰( ) R R R × × ∈ + +
n m p x π , ,
* * 苌覺苉芠苩苆芵苦芤腂花苌苆芫腁













10 3 10 3 0 1
,, 1 , 1
10 9 5 9 1 0
BA L
  
== =   
  
苆芷苩腂趡腁花
苌軐觯苉苍荞荃荶ν 苆荞荃荶µ 苌 2 軭韞苌賝芢苉醊裙苈苩迁铯軹靶論邔苰苠苂顊鎭軒芽芿
芪醶距芵腁芻苌醍顊鎭閊醶韊苌铤鞦苍腁荞荃荶ν 顊鎭軒芽芿芪 1 誄腁荞荃荶µ 顊鎭軒芽芿
芪 9 誄苅芠苩苆芷苩腂芷苈苭芿腁 ( ) F ν 0.1 = 芩苂 ( ) 0.9 F µ = 苅芠苩苆芷苩腂趡腁覿詩芪

















花苌苆芫腁赈鋶艐譹苑赈鋶艑苉芨芢苄芻苪芼苪腁荞荃荶ν 顊鎭苰 1 誄賙靰芵腁荞




dp d p d p
νµ  











  ( )
* 13 ,23, p =   譹苑
* 19 π =  
芪裪苂苌诏郄邬銷觰苰赜邬芷苩腂芻苌花苆苰詭鑆芵苦芤腂釦裪苉腁 
() () ()
* 10 3 7 3









** * 01 11 0









* 10 3 10 3 1 2 10 3
10 9 5 9 1 2 5 3
Bx
    
==     




** * 0 1 12 52 52 12 1 03 10
1
1 0 12 14 14 12 51 2 9
AdpL x π
          ++ = + =                   
 
苦苨腁诏郄邬銷觰苌述貏腩3腪芪镳鎙躮苅隞芽芳苪苄芢苩腂芳苧苉诏郄邬銷觰苌述貏腩4腪
芪隞芽芳苪苄芢苩躖苠靥裕苉詭鑆苅芫苩腂 裈迣苦苨腁 ( )
** * ,, pxπ 苍诏郄邬銷觰苰赜邬芷苩腂 
苆花苫苅腁花苌苆芫顊鎭軒詋讉苌閽诏迁铯荸荎荧莋苍 
() () ()
** * 52 19
14 10 10
dp d p d p
νµ  














43 90 43 3
43 63 43 15 1 A B 苆邬苩腂
芵芽芪苁苄腁 
() ()
1 * 15 43 63 43 5 2 87 172
3 43 90 43 1 4 60 172
B Ad p x
− −     
−= = ≥      −     
 
苦苨腁 147 172 Lx ≤ 腂芩芭芵苄腁10 Lx − > 苦苨腁詭芩苉 0 > e 苅芠苨腁花苪苍荽莋荎荘
苌諮陻鋨鞝苆邮趇鍉苈貋顟苅芠苩腂  6





10 3 7 3 1
19 59 1
x





   
−= ≥ =    
   
 
苰隞芽芷 0 x
ν ≥ 苌銆苅腁 12 x x
ν ν + 芪跅辬鉬苆苈苩荸荎荧莋苰酉苔花苆苉鎙芵芢腂趡腁荞荃荶
ν 顊鎭軒苌路軦鞦芪铱閉苉苈苩花苆苆苍腁跅辬鉬苉論芵苄 12 ˆˆ1 xx
νν + ≤ 芪邬鞧芷苩花苆苉醼
苈苧苈芢腂芵芽芪苁苄腁 12 ˆˆ 1 x x
ν ν ≤− 苆苈苧苋苎苈苧苈芢躖苰赬鞶芵苄腁迣譌镳鎙躮苰邮鞝芷
苪苎腁貋诇腁 2 ˆ 27 3 x
ν ≤≤ 苆苈苩腂花苪苍腁 12 ˆˆ1 xx
νν + ≤ 芪邬鞧芵芦苈芢躖苰裓隡芷苩腂芷苈
苭芿腁 12 ˆˆ1 xx
νν +> 苆苈苧苋苎苈苧苈芢腂 花苪苍 ˆ 1 Lx
ν > 腁 苂苜苨腁 0 e































































































                                                  

































                                                  
3  韡芦苎 Roemer (1994)苌靬苈蹳迪軐觯軥譣顟苌莂荦莋苰腁花花苅赬蹀芷苩苦芤苈鉐较苈莌草莓荠荆荴豞苈芢芵苍荴荈
莓荭荃荽莓豞豯跏莂荦莋苌顟隬苅腁芻苌豯跏鍉躑貹鑺閪苌鏁邫苰醨芦苩苈苧苎腁芻花苅苍酓苄苌賂遬芪鎯裪苌鞘辁苌荖
荆荁苰讝軳芷苩讣醈诏赴鑺閪苉醼苈苧苈芢腂苂苜苨芻苪苍腁芢苭芤苩诏鎙闖襶觰(equal benefit solution (Roemer and 















非芦苧苪苩腂趡腁顊鎭軒苌跠苉論芷苩迁铯酉资苰镜芷賸靰論邔苰 () u ⋅ 苆芷苩腂花苪苍詥跠苉
苂芢苄顁醱芩苂鉐銲醝见苈邫躿苰躝苂苠苌苆覼鋨芳苪苩腂顊鎭軒苌 1 顊鎭鏺芠芽苨苌觝閼
鋀诠艐苉野覞芷苩軀躿鋀诠药荘荐荢荧芪
n d + ∈R 苅芠苩苆芵苦芤腂花苌跠荸荎荧莋d 苆辭苈
芭苆苠隳趷闊苈賸靰苰非芦苩鑃裓苌跠荸荎荧莋苌芤芿腁跅辬苌顊鎭鎊鏼苅较邶蹙观鑜苈跠






  .. st   () B Ax y − ≥ , 
n y + ∀∈ R :  ( ) ( ) uy ud ≥  









































** * ,, pxπ ∈ () { } { } {} ( ) () { } {} ( )
22
12 1 0,1 1& 1 0 1,0 0 xx x x + ×∈ += ≠× ∪ ∆ × × R  
苆苈苩腂芷苈苭芿腁诏郄邬銷觰苉芨芢苄苍迭苉






− −     
−= =      −     
 















   
















韡 3腆  趡腁韡 2 苌苦芤苈貋趇邶蹙豯跏苅芠苁苄腁芩苂腁酓苄苌顊鎭軒芪鎯裪苌賸靰論邔 
( ) ( ) ( ) 12 uy y y =⋅  12
苰躝苂豯跏諂讫苰赬芦苦芤腂芻苌苆芫腁覿詩 ( ) 12 , 12 p = 苌苆芫腁顊鎭軒苌軀躿鋀诠荸荎
荧莋d 苍腁 1 顊鎭鏺芠芽苨苌鋀诠軻鏼 1 苌邧雱覺苅苌賸靰跅釥覻赳鎮苌貋觊苆芵苄顊鎭軒芽
芿苉趇鞝鍉苉酉釰芳苪苩迁铯軹靶荸荎荧莋苆苈苩腂芳苧苉腁花苌苆芫腁 
() 12 , 12










r π =  
苍顊鎭軒苌軀躿鋀诠荸荎荧莋d 苰靜蹚邧雱覺苅苌賸靰跅釥覻觰苅芠苩迁铯軹靶荸荎荧莋苆
芵苄軀費芷苩靂裪苌讣醈诏赴觰苰赜邬芷苩腂花花苅 ( ) 1 ud= 苅芠苩躖苉銍裓芹苦腂 
  裈迣苌郝鋨苌覺苅腁 込银(1997)苌跄鋨譠苉苦苩軀躿鋀诠荸荎荧莋d 苌顊鎭覿鉬苍裈
覺苌苦芤苉芵苄讁苟苧苪苩腂荸荎荧莋d 芻苌苠苌苰顊鎭鎊鏼苰跅辬覻芷苩苦芤苉芵苄较邶
蹙閨苆芵苄邶蹙芷苩跛苉苍腁 韲裊邶蹙赈鋶苅芠苩赈鋶艐苌苝芪誈鎮邅辀 1 1 x = 苅角鎮芳苪苩腂











     
−= =      
     

















芵苄训鉐銲醝见苈鑃裓苌賸靰論邔u′ 苉苂芢苄腁 ( ) ( ) 22 2, 1 , 1 ux x u ′′ = 苰隞芽芷跠荸荎荧莋
() 22 2, yx x = 苍腁跠荸荎荧莋() 2,1 苆貴鍟0 苆苰貋苔郼閪苆腁荸荎荧莋d 迣苌隳趷闊诈郼苆
苌賰鍟苆芵苄貈苜苩腂芻芵苄花苌賰鍟苍腁荸荎荧莋d 迣苌隳趷闊诈郼芪貵隧苉襅覺芪苨苌
诈郼苅芠苩賀苨腁顊鎭鎊鏼韊艐苌苆芫苌花苌豯跏苌较蹙软观鑜轗趇  13
( ) ( ) ( ) { } 0,1 , 2,1 , 2,0 , con 0  
苌鏠鍟苉苈苩腂 鉁芵腁 譌趆conH 苍腁 轗趇H 苌鏊闯苰裓隡芷苩腂 跠荸荎荧莋 () 22 2, yx x = 芪
顊鎭鎊鏼韊艐苌苆芫苌较蹙软观鑜轗趇苌鏠鍟苆苈苩躖苍腁花苌跠荸荎荧莋苰釦艑赈鋶苌苝
苅邶蹙芷苩跛苉镋靶苈跅辬顊鎭鎊鏼韊芪 1 苦苨辬芳芭苈苩躖苰裓隡芷苩苌苅芠苩腂4  
花苌苦芤苉腁 遘鎈(1974)苌顊鎭覿鉬苌鋨譠苉諮苃芭迪趇苉邶芸苩腁 韲裊邶蹙赈鋶芪
醶距芷苩迪趇苌ꊃ綃讃亃墂첊箒鶂횂첔붗苍腁 込银(1997)苌顊鎭覿鉬苌跄鋨譠苉諮苃芭







鎮芷苩躖苅较邶蹙閨苆芵苄邶蹙观鑜苈跠荸荎荧莋苍 ( ) 2, 2 2 y = 苅芠苨腁花苪苰较邶蹙
芷苩跅辬顊鎭韊芪荸荎荧莋d 苌顊鎭覿鉬 22 Lx = 苆苈苩苌苅芠苁芽腂苆花苫苅腁荸荎荧
莋d 苆苍 1 顊鎭鏺芠芽苨苌顊鎭軒苌軀躿鋀诠荸荎荧莋苉醼苈苧苈芢芩苧腁荽莋荎荘苌迨靝
覿鉬顟苉諮苃芯苎腁芻苌顊鎭覿鉬苆苍铞苌 1 顊鎭鏺芠芽苨苌蹸閥芢顊鎭韊苆芵苄觰軟芳苪
苩苠苌苅苈芯苪苎苈苧苈芢腂芵芩芵腁花花苅苌顊鎭覿鉬苌鋨譠苅苍腁芻苌苦芤苈觰軟苍镳
观鑜苅芠苩腂苈芺苈苧苎腁顊鎭韊 22 Lx = 芪里覻芳苪苄芢苩跠荸荎荧莋 () 2, 2 2 y =
苍腁顊鎭軒苌鋀诠軻鏼苌覺苅苍起鏼镳观鑜苅芠苩芩苧苅芠苩腂軀跛腁顊鎭軒苌 1 顊鎭鏺芠
芽苨觝閼鋀诠苍艐苅芠苩芪腁 醼闻腁 讣醈诏赴覿詩 ( ) 12 , 12





r py ⋅ => 芾芯苌辊鎾芪镋靶苅芠苩腂 芳苧苉腁































苩腂韡芦苎腁趡腁顊鎭軒苌賸靰論邔芪 ( ) ( ) ( ) 12 uy y y =⋅芩苧腁裈覺苌苦芤苈述貏苰隞芽芷










 &  y′ ∀ () d ≠   .. st   ( ) ( ), uy ud ′ =   ( )( ) uy ud ′ < ┥ . 
 
花苌迪趇苠裋酒苆芵苄腁 覿詩 () 12 , 12
r p = 苌覺苅荸荎荧莋d 苍辊鎾邧雱覺苌賸靰跅釥覻觰
苅芠苩苌苅腁讣醈诏赴觰苍裈酏苆闏苭苧苈芢腂芵芩芵腁芢苜苢荸荎荧莋d 苌顊鎭覿鉬苰貈
鋨芷苩腁u 苌覺苅d 苆隳趷闊苈跠荸荎荧莋 y 苍 
( ) 2, 2 2 yy >=  
苆苈苩躖苰詭鑆苅芫苩腂轝苁苄腁野覞芷苩荸荎荧莋 y 苰较邶蹙观鑜苆芷苩跅辬顊鎭韊Lx苍




































(1997)苌路軦鞦芪酓苄邳苆苈苩迳讵苰苠芽苧芷鑺閪苌轗趇苆裪鉶芷苩躖苉苂芢苄苍腁 芷苅苉銍艓苅貾譹芵芽鋊苨苅芠苩腂  


















































鋨鞝 1 苌还难腆 辊非苌蹳迪覿詩
1 n p
− ∈∆ 苌覺苅腁裈覺苌跅鍋覻離釨苰鋨譠芵苦芤腆 
1 min
π≥−
  () 1 π +   .. st   ( )[ ] 1 pBp A L π ≤ ++                 ( A 1 )  
赳韱B 苌詥赳苍铱閉腁铱荛莍m 躟貳荸荎荧莋苅芠苩花苆芩苧腁 0 pB ≠ 苅芠苩苌苅腁迣譌苌 17
離釨(A1)苌觰苍裪裓苉醶距芵腁芻苌觰 ( ) ( ) 1 p π + 苍邳鉬苆苈苩腂 ( ) p π 苰覿詩 p 苌覺苅苌
闛还鞘辁鞦苆賄苔腂 
  辊非苌蹳迪覿詩苆野覞芷苩闛还鞘辁鞦苌荹荁 ( ) ( )
1 ,
n pp π
− ∈∆× R 苌覺苅腁詥荞荃
荶 N ν ∈ 苉論芵苄腁裈覺苌跅鍋覻離釨苰赬芦苩腆 
max
x
ν   ( ) () [ ] 1 pBx p pA L x
ν ν π −+ +   .. st   ( ) x
ν ν ∈X             ( A 2 )  
花花苅離釨(A2)苌觰苌轗趇苰 ( ) () , p p
ν π A 苅镜芷腂轗趇 ( ) ( ) , p p
ν π A 苍铱诳苅芠苨腁荛莍
苌邶蹙誈鎮荸荎荧莋苰靶酦苆芵苄諜英苅芢苩腂 
  躟苉腁辊非苌蹳迪覿詩苆野覞芷苩闛还鞘辁鞦苌荹荁 ( ) ( )
1 ,
n pp π
− ∈∆ ×R 苌覺苅腁
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≡+ + − = ∈ ∀ ∈ 
 ∑ A  




1 n− ∆ 迣苉芨芢苄靄钼顁醱苅芠苩花苆苰詭鑆芷苩花苆芪苅芫苩腂芳苧苉腁鑃裓苌醍銴觟軹




譹苑腁 芠苩銴觟軹靶荸荎荧莋 () ( )
** zp Zp ∈ 芪醶距芵苄腁 ( )
* 0 zp ≤ 苆苈苩花苆苰詭鑆苅芫





∈ ∈ ∈∏ X 芪醶距芵苄腁  
() () ( ) ( )
** * * * 1;




  ≥+ +
 
₂ꦂ슁  
( ) ( )
** * 1 p Bp p A L π δ   ≤+ +    
苆苈苩花苆苰裓隡芷苩腂跅賣苉
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